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POAER SUPPLY CI RCU T OF AN EXClI TATION CO L OF AN ELECTROVAGNET Thi s
|nvent10n relates to a power supply circuit in direct current or rectified
al termating current of an excitation coil of an el ectromagnet conprising at
| east one principal w nding and one secondary winding. 5 It is known
that a double winding coil may be used for an el ectromagnet in order to
reduce the overheating of the coil and the consunption of current required
for its supply. The coil includes for this purpose a call w nding and a
hol di ng wi ndi ng. 10 When the windings are arranged in parallel, they
are both first supplied wiith a strong call current in order to cause the
initial novenent of the nobile nagnetlc CIrCUIt of t he electronagnet t hen
t he hol di ng wi ndiSS¥ER EAD Blah e EQK cCOEL
to maintain the nobile magnetic C|gﬁgb&RbﬁAghh&acted p03|t|on the -supply
of the call w nding being halted by swtching. The swtching of the supply
of one of these wi ndings by electronic neans after a chosen tine delay 20

is known from Pahest 1nDEntab&8&5é1atébweuera. pmtrerl SugptLirl C‘dﬁ.ﬁcd:ﬁ:
control the | ength_of tlne chosen for t %ﬁ qg g F% En ct
take place betBr SRS THTRof OF hd Stk @é&ﬁ ?:?%{ﬁ?%ln$n WhECH Sc t he
el ect romagnetam ldxcdltesd.diut coill dfe analdledtocaragriat 250mpnlan.hgacaned
position, of 1LaOBYoRECHE hQeeLA! §1HAGG &naasg%n@efc B g neat and

| eading to a s pera I'ng out put onagne

consequenge of whi gh, 1§hﬁnbﬂﬁeﬁhh€”aald%bﬁ.g RAVIGE cd11ekRs) rwufsé‘drcwt
ensuring the gmﬁtchln of th eggomer supply of one Of the two w ndi hgs of

the coil onl yr@Ref SEEEFTEMBERRG oF Pﬁée§I§8tF@ﬁ§§ﬁbF & IRVeeHHIDT t he
coil is very. Gfoﬁneteoimaahdnghéheonsumptlon of current required for

its supply. The coil includes for this purpose a call

winding and a holding winding.

10 When the windings are arranged in parallel, they
are both first supplied with a strong call current in
order to cause the initial movement of the mobile
magnetic circuit of the electromagnet, then the holding
winding alone remains supplied with a weaker current so

15 as to maintain the mobile magnetic circuit in attracted
position, the supply of the call winding being halted
by switching. '

The switching of the supply of one of these
windings by electronic means after a chosen time delay
20 is known from Patent DE 2128651. However, it 1is
difficult to control the length of time chosen for this
delay. Switching may in fact take place before the
closing of the magnetic circuits, in which case the
electromagnet will close but will be unable to remain
25 in attracted position, or it may occur too late thereby
causing the coil to overheat and leading to a slowdown

in the operating output of the electromagnet.
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hol ding current which is sufficient to maintain the nobile magnetic C|rcu1t
in attracted position. According to the invention, there is provided.a. =i
powar~ stipply circuit in direct current or rectified alternating current of

a c¢oOil of an el ectromagnet equipped with at |east one principal w nding

(B1) and a secondary wi nding (B2), characterized in that it conprises
switching neans (10) of a first controlled conductivity sem conductor

etenment (T2) capable of providing or bI&%klng t he supply of the secondary

wi nding (B2), and in that said neans (10) are arranged between the

princi pal winding (Bl) and the command of the sem conductor elenent (T2)

and conprise a second sem conductor elenent (Tl) and a voltage adaptation

circuit (11) whichni sconse@eéneet @ff hehpehncited vinvéimgorBlpiasd to the

command of the second_se nduct or_.el e nt g

connect ed topfﬁglgﬁnﬁﬁnﬁqé#%ﬁﬁglF S comfpﬁﬁﬁrgﬁéEg&fgfﬁ%%glﬁforder
to bl ock thi $heapdweenisuppdyc od oe‘leerm‘fnttl'(él'awwmndmwwf alglee beddhben the
command and of s M zoNgduet O ﬁg@) r@gghes a

t hreshol d voFgﬁgp %@H? gre%?%f an éigafﬁg ?9% %%?%Egéﬂhg #he start
of the cl®si sgraentheod| ¢or?d§-ﬂet 15Pr'\§‘F€Yatﬁ]§Ps? hé'foad cFRBui t

(11) conprisex1@1ngC EukientMdeiew Ak asuﬂﬁiﬁieﬂe aicerrmaunﬁ:uatmedtheth t Wo
resistors (R5, RE) "placed.in seri

acito one of th
resistors (RBP %@W é'd"'i‘i}”t%e”brar%ﬁ ‘gﬁ ‘%\A%‘%ﬁ%tl%%l) and theeot her
resistor (R6) be ed aral | el 1 I nked
to a retugn luppi%%%o Io tﬁglcmﬁﬂM%ﬂ% conna ﬁgﬂéggéc glyl
sen1conductomnﬁcunnnlq'Eban&gﬁ&n&#edﬂ&niQhﬁtrﬁ£|¢$m@r%€ﬁsoFW%HEhAH§ptat|on
circuit {41) . rrent % S}WQtr %Ml%e@%or@ctMﬁoﬁﬂdoﬁﬁubbaﬂl rst

sen1conductor may be linked to a 0|nt of onnectlfg %%;
e en the

bet ween a reﬁlﬁmﬁnqFEBP%P%Pa°?e§F§Vé§lPR4Prc %e??@g

two supply |iggs (@ecé&d&fythﬁlﬁahhg, saidhe mﬁmncb@ingheai:raaged

Se”‘CO”dUCtorgﬂéggﬁ“tﬁTz)rlﬂélpal winding and the command of the

semiconductor element and comprising a second

15 semiconductor element. The switching means are designed
‘to carry out the switching of the first semiconductor
element when the voltage between the command and the
output of the second semiconductor element reaches a
threshold voltage greater than the value corresponding

20. to the start of the closing of the electromagnet.

According to a characteristic of the invention,
the switching means comprise a voltage adaptation
circuit which is connected to the principal winding and
to the command of the second semiconductor element, the

25 latter being connected to the command of the first
semiconductor element in order to block this element
when the voltage between the command and the output of
the second semiconductor element reaches the threshold

value.

30 The adaptation circuit advantageously comprises an
RC filter made up of a resistive element and a
capacitor connected in parallel, the command of the

second semiconductor element being connected to an

input of this circuit.
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linked to a point of connection (C) between a resistor (R2) and a Zepgr..i:i::
di ode (Z2) may be connected i.n series between the two supply l|ines (& by
of - the ¢oil. Preferably, .the two seniconductor elenments (T1, T2)..are ' iiilliis.
transi stors. The principal wi nding (Bl) and the secondary w ndi ng (B2) nay
be-arranged in parallel between the two supply lines (a, b) of the coil.
The power supply circuit may conprise neans of neasuring the inage of the
current circulating in the principal wi ngding (Bl), these nmeans being
arranged in series wth said w nding (B%j and in parallel with the
adaptation circuit (11). In order that the invention m ght be nore fully
under st ood, enbodi nents of the invention will be described by way of
exanple only, with reference to the acconpanyi ngs draw ngs, in which:
Figure 1 representlhe mesidhdive et risiprektesrlr i1y Badei HReREi on;
Figures 2 and 33{¢paeseridyR CeiGippeal WHitd!l ewd SBifldLdreBidibes)
current according #o wo emfodi nents; . Figure 4 geBr%e t.s the.circuit of
Figure 1 suppi&ed¥ nthecHeSIEFNS PRI nGOPRFFERE: g}(ﬁ%spgéngﬁga b are
graphs, il uséinatimyy dmd achensietiek nogeistiot hise ing, plaeedninnpatgpliadi ati on

respectivgly . in.th ringi wi ndi hg Seqro Ve W Q44, N '
functi on oOf ﬂ#& tIe'—'ll'lgu gﬁggﬁgo‘g grhg{adp:hcﬁqﬂqﬁé{g%%t ?%gq:?’fa]e[a %‘%ngegﬁ'é?‘?&t I on,
i mage of the Jineersf tyhe/agdili on of Figure 5a; Figure 7 is a graph _
illustrating the voltage variation at the termnals of the RC circuit
provided in the vifhuge Sdwht AUNTANISNDS ¢ 304 f GRESEISUSAM n@E D8 The
di ag[ a{n Vi si @fiﬂ?hﬂ@uiiﬂéa%xg eReReENt s tﬁ&dj_@j&?’ &ﬁppc!:ayrﬁ'rr it efitan
excitation coi an el ect romagnet ,accor di o d.he i nvention.
el ectrorragne't‘?mf'r%td?ré‘b‘?e eawﬁ'&c%‘,m@onﬁgi SE¥ £13%¢ "EERLRRauber

10 element when the current is near to reaching the

holding value after total closing of the electromagnet.

The 'charactgristics and advantages of the
invention are revealed in the ensuing description and

accompanying drawings in which:

15 - Figure 1 represents the power supply circuit
according to the invention;’

Figures 2 and 3 represent the circuit of Figure 1
supplied in - direct current according to two
embodiments;

20 - 'Figure 4 represents the circuit of Figure 1

supplied in rectified alternating current;

- Figures 5a and Sb are graphs, illustrating in a
manner known in the art, the intensity wvariation
respecﬁively in the principal winding and the secondary

25 winding, in function of time;

- Figure 6 is a graph illustrating the voltage
variation, image of the intensity variation of
Figure 5a;

- Figure 7 is a graph illustrating the voltage-
v 30 variation at the terminals of the RC circuit provided
in the voltage adaptation circuit in function of time.

u _ (T

-'This Sheet Has Been Replaced



5 the excitation coil, a fixed magnetic circuit and a nobile magneti ¢: .
circuit designed to be attracted by the fixed magnetic circuit:when the-:
cotl is‘*supplied in current. The coil of the electromagnet is fitted with
two *wi ndi ngs, a principal wnding Bl and a secondary 10 wi nding B2. The
wi ndings Bl and B2 are placed in parallel between two supply |ines, an
outward line a and a return line b, linked to the respective positive and
negative poles of a source S of current supply. This 15 <circuit my
function froma source of direct current4(Figures 1to3) or of rectified
alternating current (Figure 4). The principal wi nding Bl and the secondary
wi ndi ng B2 are capabl e of activating the novenent of the nobile 20
magnetic circuit. The principal winding Bl is alone continuously supplied
so as to nmmintain The Mikidranmagietibdeci inuiRigurent Lr acdprepastsi drheonce

the el ectromagnet is_closed. The I ncrpal_ w ndi. | S Qgpe d 4
series 25 w ﬂwﬁrregﬁ“g?g}( Iﬁlfﬁ?&éeng#hzé%up%{%ﬁé%da c'gn bgﬁhedrgupply
of the secondeigchiauaggeBacsorddngoliticethigy iavensardl-l ed conductivity
sem conductor elenment T2, for exanple of transistor t¥Pe. The transi stor
T2, of bipolar or Bheeelegpromagnegs, BOnEepEgsens edy hener e IRARFARAT age
mrgwtl %f[) gﬁéc@,@iﬂéﬁ&l Fc@ﬁl.,: hg eigled wAhEgEC rtg_(ieﬁﬁ:a:rl i ]}/..ahd ats
conductivity as_soon as e circuit, is swtched on. irst
enbodi ment of "PRé&LEi PRGRELIGH St %Srlé?E‘F%cgn“r %o atkr A9Y L e | n
Figure 2, thefgkeauinagtety ediazhsit ofhémo thesisobls iR3 angpRdedorirect ed
I n series between the lines a.andcb,. .the ﬂﬁﬁﬂﬂ; he 5 &k ' T2
bei ng |inked FBrFﬁgtpoi € of® gn%gcﬁ%ﬁ1%ﬁg éﬁeé £s° £1E0Y SIXn

two windings, a principal winding Bl and a secondary

10 winding B2.

The windings Bl and B2 are placed in parallel

between two supply lines, an outward line a and a

return line b, linked to the respective positive and

negative poles of a source S of current supply. This

15 circuit may function from a source of direct current

(Figures 1 to 3 ) or of rectified alternating current
(Figure 4).

The principal winding Bl and the secondary winding

B2 are capable of activating the movement of the mobile

20 magnetic circuit. The principal winding Bl is alone

continuously supplied so as to maintain the mobile :

magnetic circuit in attracted position once the
electromagnet is closed.

The principal winding Bl is connected in series
25 with a resistor Rl between the supply lines a and b.

The supply of the secondary winding B2 is
controlled by a controlled conductivity semiconductor
element T2, for example of transistor type. '

The transistor T2, of bipolar or other type, is

v 30°' connected to a threshold voltage circuit 20 which

delivers the threshold voltage necessary ~“to its
conductivity as soon as the circuit is switched on.
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of the two resistors. In a second enbodi nent of the circuit suppli ed 1n
direct current, as illustrated in Flgure 3, the circuit 20 may consrst_ef.a

AR

resistor R2 and a Zener diode Z2 10 ~connected in series between thée Iines
a arfd b, the command of the transistor T2 being |inked to the point of
connection C of the resistor and the diode. The transistor T2 is designed
to be bl ocked after the closing of the nmagnetic circuits of -the
15 el ectromagnet in order to cut off tHe power supply of the secondary

wi nding B2. The transistor is blocked through sw tching nmeans 10 arranged
between its command and the principal wnding BlL. The switching neans 10
conprise a voltage 20 adaptation circuit 11 and a controlled

conductivity sem ¢gnauct OFstel enBBEihEne’ Jff 8€l§é skekchype subilied t age
adaptation circuit 11 coggrlseslalre5|stor o nnected t the ﬁrlnC|pa
wi ndi ng Bl aRd¥FChcSYTFE Sar ASs %H?Eﬁ?qﬁgt%ﬁ) Y2 ¢ T STHRGUHF a 25

resistor R6 andmaycamaniisy 4 cwoneestdtopspREalanel Rmutdnnéanbd01mhe
return |line S Cé At ER sty thtlét es aaxal tage ot Sgﬁﬁ%ﬂp

transistor T er&? |po ar_or 0 her resedtsan In o t he
conmand o t kead®istiomn§i2s bedrp 1Jaﬂ<esl|tt}mtth¢ int f r@mé?‘t‘lﬂpllll e b,

and a commandgl i-pked P A8 fpidy, of connection D between the resistor RS
and the reS|stor R6 of the ci-rcuit 11. The -di agram of Figure 4

represents the cinguid Sadyid e&nﬁé@ﬂh@nﬁobEC%h@f dicztaazilet halg pwaae irctified
between the SLEERRG T AT AR SUFASTRRT b LS 1 poier TS 1 nes
a and b of tkz@ amagucbnsbstsofo a resistor R2 and a Zener diode 22
10 connected in series between the lines a and b, the
command of the transistor T2 being linked to the point
of connection C of the resistor and the diode.

The transistor T2 is designed to be blocked after
the closing of the magnetic «circuits of the
15 electromagnet in order to cut off the power supply of
the secondary winding B2. The transistor is blocked
through switching means 10 arranged between its command

and the principal winding B1l.

The switchiﬁg' means 10 comprise a voltage
20 adaptation circuit- 11 and a controlled conductivity
semiconductor element Tl of transistor type.

' The voltage adaptation circuit 11 comprises a
resistor R5 connected to the principal winding Bl and
placed in series with an RC-type filter consisting of a

25 resistor R6 and a capacitor Cl connected in parallel
ahd linked to the return line b. This circuit
constitutes a voltage integrator.

The transistor T1, of bipolar or other type,
presents an input linked to the command of the
30 transistor T2, an output linked to the return line b,
and a command linked to the point of connection D
between the resistor R5 and the resistor R6 of the
. circuit 11. <



supply said circuit in double hal f-wave rectified alternating current, ;_'.j'eac'h '_. :

hal f -wave ‘bei ng nade up of rectified sinusoids. Mreover, a smoothing: : -7 ...
appliance is 10 optionally added in order to attenuate the formof the
rectifjed sinusoids. The appliance 30 conprises a diode D2 and a capacitor

C2 placed in series between the principal winding Bl and the return |ine b,
the resistor R5 of the circuit 11 being Linked to a mddle 15 point E
connecting the diode D2 and the capacitoF C2. The functioning of the

circuit will now be described. As soon as a voltage is applied between the
lines a and b, the current is established through, firstly, 20 the w nding

Bl and the resistor Rl, and secondly the threshold voltage organ. The

potential at the cDheardi=frdnneoffr aRsgster 4T2repreesentsst tineé areiorrsiit

sufficient to_all h [ ansi 0 a f+ 1 h r , 2
activating thse%g ?égefélf"?zg Sstoq'{réﬁ:i éﬁres gae E%EHS%E?Eprrteés%\J?Py? e
speed of theattersatiogrcukaeniig in the principal winding Bl and in the

secondary wi nding B2 respectively. The speed of _the current circul aténg in
the secondary w ndFag BRigs eﬁﬂ@%ﬁ‘fﬂé‘tas 3 nrefel BEeRcPRAASR Ad RL3ed apart
fromthe 30 fggtwhkbat thbeatuerani i6geTureentalkipiagaiddiramisiemd Hius, to
study the imge of the urrﬁnt in the oitl), It ufficesutg studgst t’@ospeed
of the currenPOVRTt RFRRIACLFRESWRAPRE. P °F |19F eEFFFPES 77 effat Thg

current, the sppplyof stlid coirentit s ihe domind ebuthalife wane e Tecthilfeedip of
el O o plg B net SR AR AL AT At o o 32 T
i |l ustrated i HeFE4fiedsginusgigis nManspvieyr, a smoothing appliance is
10 optionally added in order to attenuate the form of the
rectified sinusoids. The appliance 30 comprises a diode
D2 and a capacitor C2 placed in series between the
principal winding B1 and the return 1line b, the
resistor R5 of the circuit 11 being linked to a middle

15 point E connecting the diode D2 and the capacitor C2.

The functioning of the circuit will now be
described.

As soon as a voltage is applied between the lines

a and b, the current is established through, firstly,

20 the winding Bl and the resistor R1, and secondly the

threshold voltage organ. The potential at the command

of the transistor T2 is now instantaneously sufficient

to allow the transistor to transmit the current,
thereby activating the winding B2.

25 Figures S5a and 5b represent the speed of the
_ current circulating in the principal winding Bl and in
the secondary winding B2 respectively. The speed of the
current circulating in the secondary winding B2 is the
same as in the principal winding B1l, apart from the
30 fact that the current does not take negative values.
Thus, to study the image of the current in the coil, it
suffices to study the speed of the current in the

principal winding.

-



made bet ween

two phases, the call phase A and the hol ding phase B; ‘the iy
transition between the two phases corresponds to the nonent wher:&

current 'is 10 stabilized at a holding value after the closing of thi

el ect romagnet .

two w ndi ngs
nobi | e magnet

During the call phase A, the intensity increases throu
up to a value 11 of the current, starting fromwhich the
ic 15 circuit noves towards the fixed nmagnetic ci

causing a sinul taneous reduction of the gurrent until the closing of

el ect r omagnet

ic corresponding to the time t1l in the figure; these sta

are characteristic of the first surge 01 of the current. At the closi

20 the el ect
exponenti al
to reach the

romagnet the current I ncreases again along a curve of
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ol i A1 GOl s STRBh g GCREoRE - SEaPL SBF<aNethhe
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ec{lé‘g §ans .10, N adapék?é'oé‘%&g%féelu%llﬁl h0r| 7]

ectronagnet i's now closed rat

ng the
t he

vol t age at trﬂ;iamtrartmscarcuhe ddsimstyorreRia th osechameedi $nt Irelsa:rmras t hat
of 30 thg cwdeffatd Nof h@hé"'@f‘fé‘&tBéui:HeHEtE@.IcSQJ.tn Figure 5a since this

voltage is representative of the inmage of the current in the w nding
is this voltage Waghigs ﬂu&%tt%t@a tive gggai»et Isgr) caraygtlﬁétleﬁ isage of

t he current crr tin he co is therefor ui red this
BA G B RS VG BhageRen e hengrl b oRERRRyt Ra S | hEe

resi stor Rl diobjimg ZphesedBedeheFitparsitidrd usdtrwdexs the vebt ademsals

i mge is obt

term nal s of

10

15

20

25
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stabilized at a holding value after the closing of the
electromagnet.

During the call phase A, the intensity increases
through the two windings up to a wvalue 11 of the
current, starting from which the wmobile wmagnetic
circuit moves towards the fixed magnetic circuit,
causing a simultaneous reduction of the current until
the closing of the electromagnetic corresponding to the
time tl in the figure; these stages are characteristic
of the first surge 0Ol of the current. At the closing of
the electromagnet the current increases again along a
curve of exponential type which corresponds  to the
second surge 02 of the current to reach the holding
value lc corresponding to the start of the holding
phase B. The power supply of the secondary winding B2
may now be cut off using the switching means 10, the
adaptation circuit 11 authorizing the permutation as

the electromagnet is now closed.

30

35

Figure 6 illustrates the voltage at the terminals
of the resistor R1 whose speed is the same as that of
the current in the winding Bl illustrated in Figure Sa
since this voltage is representative of the image of
the current in the winding Bl. It is this voltage which
is treated by the adaptation circuit 11. An image Ef
the current circulating in the c¢oil is therefore
requitred; this said image is obtained by weans of

Bl. It
sai d

t he




5 to say between the command and the output of the transistor T1. As |s .
shown by ‘Figures 6 and 7, duri:ng the rise of the voltage at the. tern:najs-m*“
of RL to a maxi num value Vmof the first voltage surge Ol', the capacitor
Cl'is-10 loaded up to a voltage value V1, these voltage values Vm and V1
corresponding to the start of the anenent-of the nobil e magnetic circuit.
‘The capacitor Cl is |oaded without reaching its maxi num capacity so that

the voltage remains |less than 15 a threShold voltage Vs which corresponds

to the voltage required to activate the conductivity of the transistor TL1.
For the value V1 of the voltage at the terminals of the RC circuit, and

t hus of the voltage between the command and t he output of the transistor

T1l, to renimefutemsnt haonsts tuteadhblyd vbé ueredsistort oRg asrtHey a

el ectromagne% ﬁér'l‘l’{ gbosed, steps are taken to ensure that the value Vm of
the first voltage surge 01' at the termnals of RL is |ess than the hol ding

vol tage Ve of thepfge‘wdvvsmageﬁ%@et% ROrIRED Rl Bl %etﬂaﬁn%g. hol di ng
current d%ﬁ ¢#é|0| t he el’ect romagnet cl ose whi ch

is carried dﬂﬁhc}ﬁ%u%Bl?ggéhﬁdéﬁFBFF5ﬁ°E|F&EFPlﬁlllThéh@ﬁolﬁ%S|stors

RS and R6 angbt heayaptivedn Cehel i tohtand | Sh@greheor oMimhe prafexirs the
vol t age signal dellver , at the termnals 30 of the resistor RL in order to
adapt, from TS s?%%ﬁl the tine required to reach the activation’

threshold Vs of the dié at@ﬁOﬁyT}l ure% ghgﬂﬁlge aaggﬁgrghe0¥l%|s%ngrges

during the voltage the ter responds to the
nmovenent of Ehe H@%Fﬁgerré&né%heb E?F@Hﬂ%lsménﬁ’{lhé'—%l%ctﬂﬁﬁﬂrﬁgﬁet"ﬁlélﬁzl osed,

the voltage wh Sft Bget eiFsRak®1¢adRl dushs GICE ¥I& ecapheteBy edausidg
10 loaded up to a voltage value V1, these voltage values
Vm and V1 corresponding to the start of the movement of
the mobile magnetic circuit.

The capacitor Cl1 is loaded without reaching its
maximum capacity so that the voltage remains less than
15 a threshold voltage Vs which corresponds to the wvoltage
required to activate the conductivity of the transistor
Tl. For the value V1 of the voltage at the terminals of
the RC circuit, and thus of the voltage between the
command and the output of the transistor T1l, to remain
20 less than the threshold value Vs as 1long as the
electromagnet is not closed, steps are taken to ensure
that the value Vm of the first wvoltage surge O1' at the
terminals of Rl is less than the holding voltage Ve of
the second voltage surge 02' corresponding to the
25 holding <current lc sufficient to maintain the
electromagnet closed, which is carried out through the
voltage adaptation circuit 11. The two resistors R5 and
R6 and the capacitor constitute an integrator which
processes the voltage signal delivered at the terminals
30 of the resistor Rl in order to adapt, from this signal,
the time required to reach the activation threshold Vs

of the transistor T1.



once again the |oading of the capacitor Cl1. Wen the capacitor i eaches::
its mexi‘mum current-carrying capacity, the voltage at the ternm nals:s
.R1-has reached the hol ding value Vc -and the voltage at the 10 termi nal's of: i
RC has reached the threshold value Vs, causing the conductivity activati o=
of the transistor T1 and its conductivity. The potential at the command of

the transistor T2 then coll apses thereby causing its bl ockage; the

secondary winding B2 is therefore no 15 l.onger supplied and the principal

wi nding Bl al one continues to be supplied at a holding value of the

current. This holding value nust remain sufficient during the closing of

-the el ectromagnet so that the capacitor remains |oaded at its maxi mum

current- 20 carrying-capacity so as not to cause the voltage to drop

bet ween the command and the output of the transistor T1l, as this would

bl ock the conduct ety dthe hecapa@bsie¥or CF1 S44Ch8HE8Ss usMsEnhew - Rfie

winding B2. o1 @gk da:Rest SHRPIterwidLld tofi R1 WHiRH cEKFESPOn@E S _
rectified alternati ng{ current_rt] of ,coil ~of . an .electromagnet equi pped
with at | eastCokdmyEMERt AmdibRy “(‘%1’)1%%9&‘%%%&&?‘574 f ndi ng (B2),
conprising swtchi ns 0) . of first, co ed n tivity

sem conduct or el eb@%f‘m(e% %iﬁéﬁrgm§pmﬁ ovlisgicrglligé%éré'lotﬁgl g{:éi]idnag& h%tsuppl y

of the seSonddrey verimnglsBRE, Rhi disesnnce)ndveng thereRyedcdvshagn t he
princi pal W%Q{%C% in 2hd ﬂéﬁiﬁ@mnihéfcaﬁé&of'. Est  widH cenduct or

el enent (T2) and conprising a second sem conductor elenment (Tl)and a
vol t age adaptGRRaH-EAY cui ¥e3dh§swhi dfS15 TaXIBHhect SFETSE RE2HFY ABFpal

wi ndi ng (Bl) @phdity he tiammerd tefgd hatseened serniaadsct of eRemehas(T1)
which I's connectgd to fhe,cqmmnd 9h140° Jd " shaSeHCopYELGE AL (T2).
10 terminals of RC has reached the threshold value Vs,
causing the conductivity activation of the transistor
Ti and its conductivity. The potential at the command
of the transistor T2 then collapses thereby causing its
blockage; the secondary winding B2 is therefore no
15 longer supplied and the principal winding Bl alone
continues to be supplied at a holding value of the
current. This holding value must remain sufficient
during the closing of the electromagnet so that the

capacitor remains loaded at its maximum current-

20 carrying capacity so as not to cause the voltage to
drop between the command and the output of the
transistor T1, as this would block the conductivity of
the transistor Tl and would supply anew the winding B2.



- the second sem conductor elenment (T1) blocks 20 said first S
sem conductor elenment (T2) when-the voltage between the conmand and the -
out put of the second seni conduct or el enent (T1) reaches a threshold voitagea*~~
(Vs) greater than a value (V1) corresponding to the start of the closing of
the el.ectromagnet ; 25 - said switching nmeans (10) conprise a

vol tage adaptation circuit (11) which is connected to .said principal

wi nding (B1l) and to the conmand of said i cond sem conducteur el enent (T1)
and which is able to estinate a vol tage presentative of the current 30
circulating in _said principal wnding (Bl) and to integrate said

voltage for adapting the tine required to reach theC;ELEEDQLQ_MQLLage—(
2. Power supply CITMhEetﬁME:ﬁR ficdg0 claim 1, characterized in that
adaptation circuit rises an RC filter \M“ﬁuml rst ive
el ement fitted mﬁth (R5, R6) placed |4 \

capacitor (Cl), one rs (R5)CLAIME; connected td the prlnC|pa
wi ndi ng (B1) and the other S reS|stor (R6) being placed in parallel with

the capacitor (Cl) and linked to a return supply line (b) of the coil. 3.
Power supply circuiit according to_claim?2, charact rlzed in that the
comand of the secénd f@we§éngBBR&HbtSFrEFéﬁenfn( ITRCE| | AREESED tRE i nput
(D) of the &fé@mtﬁt:.leml alteﬁnat:.ﬁgl) curetamten of hea t wooiksi stfor sagR5,
R6). 4. Power C|rc It _acec g.LQ.any.one_of. th r | ai s,
characterized ﬁﬁp %boﬁﬁﬁ OVHEHE ¥Frs e%%%id%% ugégghgggﬁgnt
(T2) is |inkesvimngiagoi ntBJo)f coandct i en ( Gpchodazen a wisdisitor (B3)and a

resistor (R4) GRRNRAAD Jdl SBY | @5a D6 e PEsd¢VBwitching means (10)

of a first controlled conductivity semiconductor

10 element (T2) capable of providing or blocking the
supply of  the Secondary winding (B2), and in that said
means (10) are arranged between the principal winding
(B1) and the command of the semiconductor element (T2)
and comprise a second semiconductor element (T1l), the

15 latter being connected to the command of the first
semiconductor element (T2) in order to block this said |
semiconductor element (T2) when the voltage between the
command and the output of the second semiconductor
element (T1l) reaches a threshold voltage (Vs) greater

20 than a value (V1) corresponding to the start of the
closing of the electromagnet.

2. Power supply circuit according to claim 1,
characterized in that the adaptation circuit (11)
comprises an RC filter made up of a resistive element

25 fitted with two resistors (RS, R6) placed in series,
~and a capacitor (Cl), one of the resistors (R5) being
connected to the principal winding (Bl1) and the other
resistor (R6) being placed in parallel with the
capacitor (Ci) and linked to a return supply line (b)

30 of the coil. .

3. Power supply circuit according to claim 2,
characterized in that the command of the second
semiconductor element (T1l) is linked to the input (D)

-



supply lines (a, b) of the coil. 5. :Power supply circuit according to- a y-

one of 20 clainms 1 to 3, characterlzed in that the command of ‘the- frrs_..
sem conductor el enment (T2) is linked to a point of connection (C - bet weerr a“-"-
resistor (R2) and a Zener di ode (Zz) connected in series between the two

supply lines (a, m,)ssﬁkfetﬁalgg % 6. Pome#—&uﬁﬁky—m—rcuﬁ—accordl ng '

to any one of the , Characterized |
sem conductor ele are transi stors. m" | a m“ rcuit
according to any o ng cl ai ns, charact eduii nnt *t e

principal 30 w nding (B| and t he secondary winding (B2) are
arranged in parallel between the two supply lines (a, b) of the coil. 8.
Power supply ci rcwt according to any one of the _precedi ng cI ai s, o
charact eri zélﬁ i RRet hRd2REAt 10T onBEFSRAE medAd) of BASHSART ngthAe ithisye of
the current fésiststs NCREN REE. princi pal winding (Bl), these neans being
arranged in series with said winding (Bl) and in parallel wth the
adaptation circui4. (PdWer supply circuit according to any one of

the preceding claims, characterized in that the command

5 of the first semiconductor element (T2) is linked to a
point of connection (C) between a resistor (R3) and a
resistor (R4) connected in series between the two
supply lines (a, b) of the coil.

S. Power supply circuit according to any one of

10 claims 1 to 3, characterized in that the command of the

first semiconductor element (T2) is linked to a point

of connection (C) between a resistor (R2) and a Zener

diode (Z2) connected in series between the two supply
lines (a, b) of the_cbil. '

15 6. Power supply circuit according to any one of
the preceding c¢laims, characterized in that the two
semiconductor elements (Tl, T2) are transistors.

7. Power supply circuit according to any one the
preceding claims, characterized in that the principal
20 'winding (B1) and the secondary winding (B2) are
arranged in parallel between the two supply lines (a,

b) of the coil.

8. Power supply circuit according to any one of

the preceding claims, characterized in that it

25 comprises means of measuring the image of the current

- circulating in the principal winding (B1l), these means

being arranged in series with said winding (Bl1) and in
parallel with the adaptation circuit (11).



